Function of intraventricular human mesencephalic xenografts in immunosuppressed rats: an electrophysiological and neurochemical analysis.
Solid pieces of human fetal mesencephalic tissue were grafted to the lateral ventricle adjacent to dopamine-depleted striata of rats immunosuppressed with cyclosporin A. Apomorphine-induced rotations were performed before and at monthly intervals after grafting. Reductions in rotations were seen at 2 months post-grafting and these reductions progressively increased. Spontaneously active dopaminergic cells were found within the grafts using extracellular single-unit recording techniques. Recordings of striatal cells ipsilateral to the graft revealed "normal" firing rates compared to those of neurons in the control striatum. In response to the local application of the dopamine antagonist cis-flupenthixol, both the dopaminergic and striatal neurons showed dose-dependent excitations. Potassium-evoked releases of electroactive species ipsilateral to the fetal human graft, measured using high-speed in vivo electrochemistry, revealed response amplitudes that were similar to control striatum when an electrode was placed adjacent to the graft; distal to the graft the responses showed smaller amplitudes but prolonged time courses. Much greater levels of dopamine and serotonin were detected in the grafts, compared to in normal rat substantia nigra, as measured with HPLC coupled to a 16-channel electrochemical array detector. Immunocytochemical studies using antibodies against tyrosine hydroxylase (TH), revealed not only TH-positive cells within the graft, but also a few positive neurons that migrated into the host striatum. Numerous TH-immunoreactive fibers penetrated into striatum and reinnervated its total volume. Taken together, these data suggest that intraventricular graft placement may be a highly efficacious technique for studying fetal brain tissues in terms of maturation, reinnervation, and function.